SEQUENCE LISTING 

<110> Agriculture Agroalimentaire Canada 
Cote, Jean-Charles 
Mizuki, Eiichi 
Akao, Tetsuyuki 
Jung, Yong-Chul 

<120> A NOVEL BACILLUS THUR ING I ENS I S STRAIN, CRYSTAL GENE AND CRYSTAL 
PROTEIN AND USES THEREOF 

<130> 12292.5 

<140> 2,410,153 
<141> 2002-12-05 

<160> 18 

<170> Patentln version 3.2 

<210> 1 

<211> 2229 

<212> DNA 

<213> Bacillus thuringiensis 

<400> 1 



gtggacccat 


tttctaatta 


ttctgaacaa 


aaatacccag 


attcaaataa 


taaccaagaa 


60 


ctaattacag 


aatcctcttc 


attttattcg 


gatactacta 


atgaaaatat 


gaaaacttac 


120 


catccaattg 


aacaagatat 


tctcaaattt 


gcaaatcaag 


aatttcccga 


taattattat . 


180 


caacattccg 


atgtttctaa 


ttcatatcaa 


aatatgaaaa 


cagaaatcgt 


aaatacagat 


240 


ttaccctata 


atacaaataa 


tataaatagt 


atgcgaaata 


ctctatgcag 


agatttacct 


300 


cccgagacta 


acatgagcat 


ttatgataat 


ttacgatcta 


ctgttactgt 


tccttcattt 


360 


tctaatcaat 


ttgatcctat 


aaaatttctt 


cacgatattg 


aaattgctat 


agaaactgga 


420 


tcattttctg 


cattaacgca 


atctaa'catg 


aatcaaggtg 


gtactgatat 


tgctccaatg 


480 


ttaatctcta 


cattttttaa 


agttgcaggt 


agtttacttc 


catttcctct 


atcatcatta 


540 


ggtgctttgg 


cttcctttta 


tgttacagat 


tcacaaacag 


gcgctatggc 


aaatttatgg 


600 


agacaaatgg 


tagattatgt 


tgaaaaaaga 


attgattcta 


aaatattaga 


ttatcataat 


660 


tttattatgg 


gagcagaact 


cgcagcatta 


aatgcaagtt 


taaaagaata 


cgcacgagta 


720 


gttaaaattt 


ttgaaaatga 


tatgaacaga 


atagctgaac 


caccttcaac 


tggagttatc 


780 


actcaattca 


gaattcttaa 


tgataatttc 


attaaatata 


ttgcaaaatt 


acaattctca 


840 


acaaatcaat 


cagatttaca 


atatcctgtc 


ctaactttac 


cattacgtgc 


acaagcatgt 


900 


gtaatgcatt 


taatgttatt 


aaaagatgca 


acgacttctg 


tgtggggaca 


acaaatagac 


960 


tcgcaacaat 


taaatgggta 


taaagcagaa 


ttaatacgtt 


taataaaagt 


atatactaat 


1020 


gatgtaaaca 


caacgtataa 


tcaagggcta 


gagctagaaa 


aagctaaacc 


actaaattat 


1080 



1 



tctgatcctg aagaatattt acaagcagga cgtccagata tatctgtatt acgcagtaac 1140 

tttaaagagg ttatgaagtg gaataaagta gcgaaatata aacgtggaat ggctatgagt 12 00 

gctttatcat tagctgcatt atttccaact ttcggaccaa attatccaaa acaagcatta 1260 

aaagttgtgc aatctagaca aatttttgca cctgtaattg gaataccagg cggtataaca 132 0 

agtcaagata gtggtcccac ttttggtagt atgagatttg atgtaaaaac ttatgatcaa 13 80 

attgatgcgt tacgacaact aatggaatta tatattcaac ctttaaaatc tgcttacttt 1440 

tggatatatg aatcggattg gaaagttcgt gcaacttatg tcaatgatta tattggtaaa 1500 

agagggtcaa atacaggtgc tgcttggcac atgtggtcaa gtgatccttc agccatatac 1560 

acttctgcac taggagcagc aggatacgct cctaacgttg ttggtgtaag atattcacat 162 0 

gggggtagtt acacaaaagg tatggcaccc gcaaatacta atgcgtatgc tccatttgaa 1680 

tttaaatatc ctggttataa actacacagt gttagtgctt atggattaag taaagcacct 1740 

gatgcagctg attctgttat gtttggattt agacctgtat tgttagaaaa tgaagcaaat 18 00 

caattattaa cagatacagc attgcaaatt ccagcagaaa taggaataac agatgtcgta 1860 

cctgcatttg gtagaacaga agaacctatt aatggtcaag atgcaataag aatatgggaa 192 0 

agttttacaa gtggatttgg ctttacttat actgttgatt ctccacaaaa acaaaaatat 1980 

aaaatcattt atagaattgc aaataactta agcgcttcta cagtttcttt aacctataat 2 040 

aatcaaacat ttttcactga tattttaaat acttcattag atccaaatgg agtaagagga 2100 

aattatggtt cttatacact tgtagaaggt cctattattg aattttctca aggaactaat 2160 

atctttaaac taggatcaca aaaaggagaa ttcgctatag attccattat ttttagtcct 2220 

gttgtttaa 2229 

<210> 2 
<211> 742 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 2 

Met Asp Pro Phe Ser Asn Tyr Ser Glu Gin Lys Tyr Pro Asp Ser Asn 
15 10 15 



Asn Asn Gin Glu Leu lie Thr Glu Ser Ser Ser Phe Tyr Ser Asp Thr 
20 25 30 



Thr Asn Glu Asn Met Lys Thr Tyr His Pro lie Glu Gin Asp lie Leu 
35 40 45 



2 



Lys Phe Ala Asn Gin Glu Phe Pro Asp Asn Tyr Tyr Gin His Ser Asp 
50 55 60 



Val Ser Asn Ser Tyr Gin Asn Met Lys Thr Glu lie Val Asn Thr Asp 
65 70 75 80 



Leu Pro Tyr Asn Thr Asn Asn lie Asn Ser Met Arg Asn Thr Leu Cys 
85 90 95 



Arg Asp Leu Pro Pro Glu Thr Asn Met Ser lie Tyr Asp Asn Leu Arg 
100 105 110 



Ser Thr Val Thr Val Pro Ser Phe Ser Asn Gin Phe Asp Pro lie Lys 
115 120 125 



Phe Leu His Asp lie Glu lie Ala lie Glu Thr Gly Ser Phe Ser Ala 
130 135 140 



Leu Thr Gin Ser Asn Met Asn Gin Gly Gly Thr Asp lie Ala Pro Met 
145 150 155 160 



Leu lie Ser Thr Phe Phe Lys Val Ala Gly Ser Leu Leu Pro Phe Pro 
165 170 175 



Leu Ser Ser Leu Gly Ala Leu Ala Ser Phe Tyr Val Thr Asp Ser Gin 
180 185 190 



Thr Gly Ala Met Ala Asn Leu Trp Arg Gin Met Val Asp Tyr Val Glu 
195 200 205 



Lys Arg lie Asp Ser Lys lie Leu Asp Tyr His Asn Phe lie Met Gly 
210 215 220 



Ala Glu Leu Ala Ala Leu Asn Ala Ser Leu Lys Glu Tyr Ala Arg Val 
225 230 235 240 



Val Lys lie Phe Glu Asn Asp Met Asn Arg lie Ala Glu Pro Pro Ser 
245 250 255 



Thr Gly Val lie Thr Gin Phe Arg lie Leu Asn Asp Asn Phe lie Lys 
260 265 270 



Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn Gin Ser Asp Leu Gin Tyr 
275 280 285 



Pro Val Leu Thr Leu Pro Leu Arg Ala Gin Ala Cys Val Met His Leu 



3 



290 295 300 



Met Leu Leu Lys Asp Ala Thr Thr Ser Val Trp Gly Gin Gin lie Asp 
305 310 315 320 



Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu Leu lie Arg Leu lie Lys 
325 330 335 



Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr Asn Gin Gly Leu Glu Leu 
340 345 350 



Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp Pro Glu Glu Tyr Leu Gin 
355 360 365 



Ala Gly Arg Pro Asp lie Ser Val Leu Arg Ser Asn Phe Lys Glu Val 
370 375 380 



Met Lys Trp Asn Lys Val Ala Lys Tyr Lys Arg Gly Met Ala Met Ser 
385 390 395 400 



Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr Phe Gly Pro Asn Tyr Pro 
405 410 415 



Lys Gin Ala Leu Lys Val Val Gin Ser Arg Gin lie Phe Ala Pro Val 
420 425 430 



lie Gly lie Pro Gly Gly lie Thr Ser Gin Asp Ser Gly Pro Thr Phe 
435 440 445 



Gly Ser Met Arg Phe Asp Val Lys Thr Tyr Asp Gin lie Asp Ala Leu 
450 455 460 



Arg Gin Leu Met Glu Leu Tyr lie Gin Pro Leu Lys Ser Ala Tyr Phe 
465 470 475 480 



Trp lie Tyr Glu Ser Asp Trp Lys Val Arg Ala Thr Tyr Val Asn Asp 
485 490 495 



Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly Ala Ala Trp His Met Trp 
500 505 510 



Ser Ser Asp Pro Ser Ala lie Tyr Thr Ser Ala Leu Gly Ala Ala Gly 
515 520 525 



Tyr Ala Pro Asn Val Val Gly Val Arg Tyr Ser His Gly Gly Ser Tyr 
530 535 * 540 



4 



Thr Lys Gly Met Ala Pro Ala Asn Thr Asn Ala Tyr Ala Pro Phe Glu 
545 550 555 560 



Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser Val Ser Ala Tyr Gly Leu 
565 570 575 



Ser Lys Ala Pro Asp Ala Ala Asp Ser Val Met Phe Gly Phe Arg Pro 
580 585 590 



Val Leu Leu Glu Asn Glu Ala Asn Gin Leu Leu Thr Asp Thr Ala Leu 
595 600 605 



Gin lie Pro Ala Glu lie Gly lie Thr Asp Val Val Pro Ala Phe Gly 
610 615 620 



Arg Thr Glu Glu Pro lie Asn Gly Gin Asp Ala lie Arg lie Trp Glu 
625 630 635 640 



Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr Thr Val Asp Ser Pro Gin 
645 650 655 



Lys Gin Lys Tyr Lys lie lie Tyr Arg lie Ala Asn Asn Leu Ser Ala 
660 665 670 



Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin Thr Phe Phe Thr Asp lie 
675 680 685 



Leu Asn Thr Ser Leu Asp Pro Asn Gly Val Arg Gly Asn Tyr Gly Ser 
690 695 700 



Tyr Thr Leu Val Glu Gly Pro lie lie Glu Phe Ser Gin Gly Thr Asn 
705 710 715 720 



lie Phe Lys Leu Gly Ser Gin Lys Gly Glu Phe Ala lie Asp Ser lie 
725 730 735 



lie Phe Ser Pro Val Val 
740 



<210> 3 

<211> 20 

<212> PRT 

<213> Bacillus thuringiensis 

<400> 3 



5 



Met Asp Pro Phe Ser Asn Tyr Ser Glu Gin Lys Tyr Pro Asp Ser Asn 
1 5 10 15 



Asn Asn Gin Glu 
20 



<210> 4 

<211> 6 

<212> PRT 

<213> Bacillus thuringiensis 

<400> 4 

Glu Gin Lys Tyr Pro Asp 
1 5 



<210> 5 

<211> 18 

<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> n is a, c, g, or t 

<400> 5 

garcaraart ayccngay 18 



<210> 6 

<211> 9 

<212> DNA 

<213> Bacillus thuringiensis 

<400> 6 
gaaaggtgg 



<210> 7 
<211> 10 
<212> RNA 

<213> Bacillus subtilis 
<400> 7 

ucuuuccucc 10 



<210> 8 
<211> 492 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 8 

lie Ala Glu Pro Pro Ser Thr Gly Val lie Thr Gin Phe Arg lie Leu 
15 10 15 



6 



Asn Asp Asn Phe lie Lys Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn 
20 25 30 



Gin Ser Asp Leu Gin Tyr Pro Val Leu Thr Leu Pro Leu Arg Ala Gin 
35 40 45 



Ala Cys Val Met His Leu Met Leu Leu Lys Asp Ala Thr Thr Ser Val 
50 55 60 



Trp Gly Gin Gin lie Asp Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu 
65 70 75 80 



Leu lie Arg Leu lie Lys Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr 
85 90 95 



Asn Gin Gly Leu Glu Leu Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp 
100 105 110 



Pro Glu Glu Tyr Leu Gin Ala Gly Arg Pro Asp lie Ser Val Leu Arg 
115 120 125 



Ser Asn Phe Lys Glu Val Met Lys Trp Asn. Lys Val Ala Lys Tyr Lys 
130 135 - 140 



Arg Gly Met Ala Met Ser Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr 
145 150 155 160 



Phe Gly Pro Asn Tyr Pro Lys Gin Ala Leu Lys Val Val Gin Ser Arg 
165 170 175 



Gin lie Phe Ala Pro Val lie Gly lie Pro Gly Gly lie Thr Ser Gin 
180 185 190 



Asp Ser Gly Pro Thr Phe Gly Ser Met Arg Phe Asp Val Lys Thr Tyr 
195 200 205 



Asp Gin lie Asp Ala Leu Arg Gin Leu Met Glu Leu Tyr lie Gin Pro 
210 215 220 



Leu Lys Ser Ala Tyr Phe Trp lie Tyr Glu Ser Asp Trp Lys Val Arg 
225 230 235 240 



Ala Thr Tyr Val Asn Asp Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly 
245 250 255 



7 



Ala Ala Trp His Met Trp Ser Ser Asp Pro Ser Ala lie Tyr Thr Ser 
260 265 270 



Ala Leu Gly Ala Ala Gly Tyr Ala Pro Asn Val Val Gly Val Arg Tyr 
275 280 285 



Ser His Gly Gly Ser Tyr Thr Lys Gly Met Ala Pro Ala Asn Thr Asn 
290 295 300 



Ala Tyr Ala Pro Phe Glu Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser 
305 310 315 320 



Val Ser Ala Tyr Gly Leu Ser Lys Ala Pro Asp Ala Ala Asp Ser Val 
325 330 335 



Met Phe Gly Phe Arg Pro Val Leu Leu Glu Asn Glu Ala Asn Gin Leu 
340 345 350 



Leu Thr Asp Thr Ala Leu Gin lie Pro Ala Glu lie Gly lie Thr Asp 
355 360 365 



Val Val Pro Ala Phe Gly Arg Thr Glu Glu Pro lie Asn Gly Gin Asp 
370 375 380 



Ala lie Arg lie Trp Glu Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr 
385 390 . 395 400 



Thr Val Asp Ser Pro Gin Lys Gin Lys Tyr Lys lie lie Tyr Arg lie 
405 410 415 



Ala Asn Asn Leu Ser Ala Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin 
420 425 430 



Thr Phe Phe Thr Asp lie Leu Asn Thr Ser Leu Asp Pro Asn Gly Val 
435 440 445 



Arg Gly Asn Tyr Gly Ser Tyr Thr Leu Val Glu Gly Pro lie lie Glu 
450 455 460 



Phe Ser Gin Gly Thr Asn lie Phe Lys Leu Gly Ser Gin Lys Gly Glu 
465 470 475 480 



Phe Ala lie Asp Ser lie lie Phe Ser Pro Val Val 
485 490 
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<210> 9 

<211> 1479 

<212> DNA 

<213> Bacillus thuringiensis 

<400> 9 



atagctgaac 


caccttcaac 


tggagttatc 


actcaattca 


gaattcttaa 


tgataatttc 


60 


attaaatata 


ttgcaaaatt 


acaattctca 


acaaatcaat 


cagatttaca 


atatcctgtc 


120 


ctaactttac 


cattacgtgc 


acaagcatgt 


gtaatgcatt 


taatgttatt 


aaaagatgca 


180 


acgacttctg 


tgtggggaca 


acaaatagac 


tcgcaacaat 


taaatgggta 


taaagcagaa 


240 


ttaatacgtt 


taataaaagt 


atatactaat 


gatgtaaaca 


caacgtataa 


tcaagggcta 


300 


gagctagaaa 


aagctaaacc 


actaaattat 


tctgatcctg 


aagaatattt 


acaagcagga 


360 


cgtccagata 


tatctgtatt 


acgcagtaac 


tttaaagagg 


ttatgaagtg 


gaataaagta 


420 


gcgaaatata 


aacgtggaat 


ggctatgagt 


gctttatcat 


tagctgcatt 


atttccaact 


480 


ttcggaccaa 


attatccaaa 


acaagcatta 


aaagttgtgc 


aatctagaca 


aatttttgca 


540 


cctgtaattg 


gaataccagg 


cggtataaca 


agtcaagata 


gtggtcccac 


ttttggtagt 


600 


atgagatttg 


atgtaaaaac 


ttatgatcaa 


attgatgcgt 


tacgacaact 


aatggaatta 


660 


tatattcaac 


ctttaaaatc 


tgcttacttt 


tggatatatg 


aatcggattg 


gaaagttcgt 


720 


gcaacttatg 


tcaatgatta 


tattggtaaa 


agagggtcaa 


atacaggtgc 


tgcttggcac 


780 


atgtggtcaa 


gtgatccttc 


agccatatac 


acttctgcac 


taggagcagc 


aggatacgct 


840 


cctaacgttg 


ttggtgtaag 


atattcacat 


gggggtagtt 


acacaaaagg 


tatggcaccc 


900 


gcaaatacta 


atgcgtatgc 


tccatttgaa 


tttaaatatc 


ctggttataa 


actacacagt 


960 


gttagtgctt 


atggattaag 


taaagcacct 


gatgcagctg 


attctgttat 


gtttggattt 


1020 


agacctgtat 


tgttagaaaa 


tgaagcaaat 


caattattaa 


cagatacagc 


attgcaaatt 


1080 


ccagcagaaa 


taggaataac 


agatgtcgta 


cctgcatttg 


gtagaacaga 


agaacctatt 


1140 


aatggtcaag 


atgcaataag 


aatatgggaa 


agttttacaa 


gtggatttgg 


ctttacttat 


1200 


actgttgatt 


ctccacaaaa 


acaaaaatat 


aaaatcattt 


atagaattgc 


aaataactta 


1260 


agcgcttcta 


cagtttcttt 


aaccta'taat 


aatcaaacat 


ttttcactga 


tattttaaat 


1320 


acttcattag 


atccaaatgg 


agtaagagga 


aattatggtt 


cttatacact 


tgtagaaggt 


1380 


cctattattg 


aattttctca 


aggaactaat 


atctttaaac 


taggatcaca 


aaaaggagaa 


1440 


ttcgctatag 


attccattat 


ttttagtcct 


gttgtttaa 






1479 



<210> 10 

<211> 19 

<212> PRT 

<213> Bacillus thuringiensis 



9 



<400> 10 

Ser Tyr Gin Asn Met Lys Thr Glu lie Val Asn Thr Asp Leu Pro Tyr 
15 10 15 



Asn Thr Asn 



<210> 11 
<211> 57 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 11 

tcatatcaaa atatgaaaac agaaatcgta aatacagatt taccctataa tacaaat 



<210> 12 

<211> 742 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

<221> MIS C_FE ATURE 

<222> (24) . . (24) 

<223> Xaa=any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (37) . . (37) 

<223> Xaa=any amino acid 

<220> 

< 2 2 1 > MIS C_FEATURE 

<222> (39) . . (39) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (51) . . (51) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (56) . . (56) 

<223> Xaa=any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (59) . . (59) 

<223> Xaa-any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (87) . . (87) 

<223> Xaa=any amino acid 



10 



<220> 

<221> MIS C_FEATURE 

<222> (97) . . (97) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (138) . . (138) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (158) . . (158) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (170) . . (170) 

<22 3> xaa= any amino acid 

<220> 

< 2 2 1 > MIS COFEATURE 

<222> (251) . . (251) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (389) . . (389) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (444) . . (444) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (445) . . (445) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (446) . . (446) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (466) . . (466) 

<22 3> Xaa=any amino acid 

<220> 

<221> MI SC_FEATURE 

<222> (481) . . (481) 

<223> Xaa=any amino acid 

<220> 

<221> MI SC_FE ATURE 

<222> (507) . . (507) 

<223> Any amino acid 

<220> 
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<221> MISC_FEATURE 

<222> (510) . . (510) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (518) . . (518) 

<223> Xaa= any amino acid 

<220> 

<221> MISC_FEATURE 

<222> (551) . . (551) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (582) . . (582) 

<22 3> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (637) . . (637) 

<223> Xaa=any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (725) . . (725) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (742) . . (742) 

<223> Xaa=any amino acid 

<400> 12 

Met Asp Pro Phe Ser Asn Tyr Ser Glu Gin Lys Tyr Pro Asp Ser Asn 
15 10 15 



Asn Asn Gin Glu Leu lie Thr Xaa Ser Ser Ser Phe Tyr Ser Asp Thr 
20 25 30 



Thr Asn Glu Asn Xaa Lys Xaa Tyr His Pro lie Glu Gin Asp lie Leu 
35 40 45 



Lys Phe Xaa Asn Gin Glu Phe Xaa Asp Asn Xaa Tyr Gin His Ser Asp 
50 55 ■ 60 



Val Ser Asn Ser Tyr Gin Asn Met Lys Thr Glu lie Val Asn Thr Asp 
65 70 75 80 



Leu Pro Tyr Asn Thr Asn Xaa lie Asn Ser Met Arg Asn Thr Leu Cys 
85 90 95 



Xaa Asp Leu Pro Pro Glu Thr Asn Met Ser lie Tyr Asp Asn Leu Arg 



12 



100 



105 



110 



Ser Thr Val Thr Val Pro Ser Phe Ser Asn Gin Phe Asp Pro lie Lys 
115 120 125 



Phe Leu His Asp lie Glu lie Ala lie Xaa Thr Gly Ser Phe Ser Ala 
130 135 140 



Leu Thr Gin Ser Asn Met Asn Gin Gly Gly Thr Asp lie Xaa Pro Met 
145 150 155 160 



Leu lie Ser Thr Phe Phe Lys Val Ala Xaa Ser Leu Leu Pro Phe Pro 
165 170 175 



Leu Ser Ser Leu Gly Ala Leu Ala Ser Phe Tyr Val Thr Asp Ser Gin 
180 185 190 



Thr Gly Ala Met Ala Asn Leu Trp Arg Gin Met Val Asp Tyr Val Glu 
195 200 205 



Lys Arg lie Asp Ser Lys lie Leu Asp Tyr His Asn Phe lie Met Gly 
210 215 220 



Ala Glu Leu Ala Ala Leu Asn Ala Ser Leu Lys Glu Tyr Ala Arg Val 
225 230 235 240 



Val Lys lie Phe Glu Asn Asp Met Asn Arg Xaa Ala Glu Pro Pro Ser 
245 250 255 



Thr Gly Val lie Thr Gin Phe Arg lie Leu Asn Asp Asn Phe lie Lys 
260 265 270 



Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn Gin Ser Asp Leu Gin Tyr 
275 280 285 



Pro Val Leu Thr Leu Pro Leu Arg Ala Gin Ala Cys Val Met His Leu 
290 295 300 



Met Leu Leu Lys Asp Ala Thr Thr Ser Val Trp Gly Gin Gin lie Asp 
305 310 315 320 



Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu Leu lie Arg Leu lie Lys 
325 330 335 



Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr Asn Gin Gly Leu Glu Leu 
340 345 350 
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Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp Pro Glu Glu Tyr Leu Gin 
355 360 365 



Ala Gly Arg Pro Asp lie Ser Val Leu Arg Ser Asn Phe Lys Glu Val 
370 375 380 



Met Lys Trp Asn Xaa Val Ala Lys Tyr Lys Arg Gly Met Ala Met Ser 
385 390 395 400 



Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr Phe Gly Pro Asn Tyr Pro 
405 410 415 



Lys Gin Ala Leu Lys Val Val Gin Ser Arg Gin lie Phe Ala Pro Val 
420 425 430 



lie Gly lie Pro Gly Gly lie Thr Ser Gin Asp Xaa Xaa Xaa Thr Phe 
435 440 445 



Gly Ser Met Arg Phe Asp Val Lys Thr Tyr Asp Gin lie Asp Ala Leu 
450 455 460 



Arg Xaa Leu Met Glu Leu Tyr lie Gin Pro Leu Lys Ser Ala Tyr Phe 
465 470 475 480 



Xaa lie Tyr Glu Ser Asp Trp Lys Val Arg Ala Thr Tyr Val Asn Asp 
485 490 495 



Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly Xaa Ala Trp Xaa Met Trp 
500 505 510 



Ser Ser Asp Pro Ser Xaa lie Tyr Thr Ser Ala Leu Gly Ala Ala Gly 
515 520 525 



Tyr Ala Pro Asn Val Val Gly Val Arg Tyr Ser His Gly Gly Ser Tyr 
530 535 * 540 



Thr Lys Gly Met Ala Pro Xaa Asn Thr Asn Ala Tyr Ala Pro Phe Glu 
545 550 555 560 



Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser Val Ser Ala Tyr Gly Leu 
565 570 575 



Ser Lys Ala Pro Asp Xaa Ala Asp Ser Val Met Phe Gly Phe Arg Pro 
580 585 590 
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Val Leu Leu Glu Asn Glu Ala Asn Gin Leu Leu Thr Asp Thr Ala Leu 
595 600 605 



Gin lie Pro Ala Glu lie Gly lie Thr Asp Val Val Pro Ala Phe Gly 
610 615 620 



Arg Thr Glu Glu Pro lie Asn Gly Gin Asp Ala lie Xaa lie Trp Glu 
625 630 635 640 



Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr Thr Val Asp Ser Pro Gin 
645 650 655 



Lys Gin Lys Tyr Lys lie lie Tyr Arg lie Ala Asn Asn Leu Ser Ala 
660 665 670 



Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin Thr Phe Phe Thr Asp lie 
675 "680 685 



Leu Asn Thr Ser Leu Asp Pro Asn Gly Val Arg Gly Asn Tyr Gly Ser 
690 695 700 



Tyr Thr Leu Val Glu Gly Pro lie lie Glu Phe Ser Gin Gly Thr Asn 
705 710 715 720 



lie Phe Lys Leu Xaa Ser Gin Lys Gly Glu Phe Ala lie Asp Ser lie 
725 730 735 



lie Phe Ser Pro Val Xaa 
740 



<210> 13 

<211> 492 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

<221> MIS COFEATURE 

<222> (1) . . (1) 

<223> Xaa=any amino acid 

<220> 

<221> MISC_FEATURE 

<222> (139) . . (139) 

<22 3> Xaa=any amino acid 

<220> 

< 2 2 1 > MI SC_FEAT URE 

<222> (194) . . (194) 

<223> Xaa=any amino acid 
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<220> 

<221> misc_f eature 

<222> (195) . . (196) 

<223> Xaa can be any naturally occurring amino acid 



<220> 

<221> MIS C_FE ATURE 

<222> (216) . . (216) 

<223> Xaa=any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (231) . . (231) 

<223> Xaa=any amino acid 

<220> 

< 2 2 1 > MI SC_FE ATURE 
<222> (257) . . (257) 
<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (260) . . (260) 

<223> Xaa=any amino acid 

<220> 

< 2 2 1 > MIS C_FEATURE 
<222> (268) . . (268) 
<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (301) . . (301) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FEATURE 

<222> (332) . . (332) 

<223> Xaa=any amino acid 

<220> 

<221> MIS C_FE ATURE 

<222> (387) . . (387) 

<223> Xaa=any amino acid 

<220> 

< 2 2 1 > MIS COFEATURE 
<222> (475) . . (475) 
<223> Xaa=any amini acid 

<220> 

<221> MIS C_FEATURE 

<222> (492) . . (492) 

<223> Xaa=any amino acid 

<400> 13 

Xaa Ala Glu Pro Pro Ser Thr Gly 
1 5 



Val lie Thr Gin Phe Arg lie Leu 
10 15 
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Asn Asp Asn Phe lie Lys Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn 
20 25 30 



Gin Ser Asp Leu Gin Tyr Pro Val Leu Thr Leu Pro Leu Arg Ala Gin 
35 40 45 



Ala Cys Val Met His Leu Met Leu Leu Lys Asp Ala Thr Thr Ser Val 
50 55 60 



Trp Gly Gin Gin lie Asp Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu 
65 70 75 80 



Leu lie Arg Leu lie Lys Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr 
85 90 95 



Asn Gin Gly Leu Glu Leu Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp 
100 105 110 



Pro Glu Glu Tyr Leu Gin Ala Gly Arg Pro Asp lie Ser Val Leu Arg 
115 120 125 



Ser Asn Phe Lys Glu Val Met Lys Trp Asn Xaa Val Ala Lys Tyr Lys 
130 135 140 



Arg Gly Met Ala Met Ser Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr 
145 150 155 160 



Phe Gly Pro Asn Tyr Pro Lys Gin Ala Leu Lys Val Val Gin Ser Arg 
165 170 175 



Gin lie Phe Ala Pro Val lie Gly lie Pro Gly Gly lie Thr Ser Gin 
180 185 190 



Asp Xaa Xaa Xaa Thr Phe Gly Ser Met Arg Phe Asp Val Lys Thr Tyr 
195 200 205 



Asp Gin lie Asp Ala Leu Arg Xaa Leu Met Glu Leu Tyr lie Gin Pro 
210 215 220 



Leu Lys Ser Ala Tyr Phe Xaa lie Tyr Glu Ser Asp Trp Lys Val Arg 
225 230 235 240 



Ala Thr Tyr Val Asn Asp Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly 
245 250 255 
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Xaa Ala Trp Xaa Met Trp Ser Ser Asp Pro Ser Xaa lie Tyr Thr Ser 
260 265 270 



Ala Leu Gly Ala Ala Gly Tyr Ala Pro Asn Val Val Gly Val Arg Tyr 
275 280 285 



Ser His Gly Gly Ser Tyr Thr Lys Gly Met Ala Pro Xaa Asn Thr Asn 
290 295 300 



Ala Tyr Ala Pro Phe Glu Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser 
305 310 315 320 



Val Ser Ala Tyr Gly Leu Ser Lys Ala Pro Asp Xaa Ala Asp Ser Val 
325 330 335 



Met Phe Gly Phe Arg Pro Val Leu Leu Glu Asn Glu Ala Asn Gin Leu 
340 345 350 



Leu Thr Asp Thr Ala Leu Gin lie Pro Ala Glu lie Gly lie Thr Asp 
355 360 365 



Val Val Pro Ala Phe Gly Arg Thr Glu Glu Pro lie Asn Gly Gin Asp 
370 375 380 



Ala lie Xaa lie Trp Glu Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr 
385 390 395 400 



Thr Val Asp Ser Pro Gin Lys Gin Lys Tyr Lys lie lie Tyr Arg lie 
405 410 415 



Ala Asn Asn Leu Ser Ala Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin 
420 425 430 



Thr Phe Phe Thr Asp lie Leu Asn Thr Ser Leu Asp Pro Asn Gly Val 
435 440 445 



Arg Gly Asn Tyr Gly Ser Tyr Thr Leu Val Glu Gly Pro lie lie Glu 
450 455 460 



Phe Ser Gin Gly Thr Asn lie Phe Lys Leu Xaa Ser Gin Lys Gly Glu 
465 470 475 480 



Phe Ala lie Asp Ser He He Phe Ser Pro Val Xaa 
485 490 



<210> 14 
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<211> 
<212> 
<213> 



742 
PRT 

Bacillus thuringiensis 



<220> 

<221> MIS COFEATURE 

<222> (24) . . (24) 

<223> Xaa=glutamate or lysine 



<220> 






<221> 


MISC 


FEATURE 


<222> 


(37)" 


7. (37) 


<223> 


Xaa= 


methionine or alanine 



<220> 






<221> 


MISC 


FEATURE 


<222> 


(39)" 


. - (39) 


<223> 


Xaa= 


threonine or 



<220> 






<221> 


MISC 


FEATURE 


<222> 


(51) . 


". (51) 


<223> 


Xaa= 


alanine or threonine 



<220> 

<221> MISC_FEATURE 

<222> (56) . . (56) 

<223> Xaa= proline or serine 



<220> 






<221> 


MISC 


FEATURE 


<222> 


(59)' 


. . (59) 


<223> 


Xaa= 


tyrosine or 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(87)" 


. - (87) 


<223> 


Xaa= 


asparagine 



<220> 




<221> 


MISC 


<222> 


(97)' 


<223> 


Xaa= 



(97) 



<220> 






<221> 


MISC 


FEATURE 


<222> 


(138) 


. (138) 


<223> 


Xaa = 


glutamate or lysine 


<220> 






<221> 


MISC 


FEATURE 


<222> 


(158) 


*. . (158) 


<223> 


Xaa= 


alanine or asparagine 



<220> 

<221> MIS C_FEATURE 

<222> (170) . . (170) 

<223> Xaa= glycine or serine 



<220> 
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<221> 


MISC 


<222> 


(251 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


(389" 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


(444 


<223> 


xaa= 


<220> 




<221> 


MISC 


<222> 


(445 


<223> 


xaa= 


<220> 




<221> 


MISC 


<222> 


(446' 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


(466 


<223> 


Xaa = 


<220> 




<221> 


MISC 


<222> 


(481 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


(507' 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


' (510' 


<223> 


Xaa = 


<220> 




<221> 


MISC 


<222> 


(518' 


<223> 


Xaa= 


<220> 




<221> 


MISC 


<222> 


(551 


<223> 


xaa= 


<220> 




<221> 


MISC 


<222> 


(582" 


<223> 


Xaa= 


<220> 




<221> 


MISC 



- - (251) 

isoleucine or methionine 



. . (444) 

serine or histidine 



glycine or serine 



(446) 



(466) 



(507) 



(510) 



(518) 



(551) 



(582) 
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<222> (637) . . (637) 

<223> Xaa= arginine or isoleucine 
<220> 

<221> MIS C_FEATURE 

<222> (725) . . (725) 

<223> Xaa= glycine or arginine 

<220> 

<221> MIS C_FEATURE 

<222> (742) . . (742) 

<223> Xaa= valine or serine 

<400> 14 

Met Asp Pro Phe Ser Asn Tyr Ser Glu Gin Lys Tyr Pro Asp Ser Asn 
15 10 15 



Asn Asn Gin Glu Leu lie Thr Xaa Ser Ser Ser Phe Tyr Ser Asp Thr 
20 25 30 



Thr Asn Glu Asn Xaa Lys Xaa Tyr His Pro lie Glu Gin Asp lie Leu 
35 40 45 



Lys Phe Xaa Asn Gin Glu Phe Xaa Asp Asn Xaa Tyr Gin His Ser Asp 
50 55 60 



Val Ser Asn Ser Tyr Gin Asn Met Lys Thr Glu lie Val Asn Thr Asp 
65 70 75 80 



Leu Pro Tyr Asn Thr Asn Xaa lie Asn Ser Met Arg Asn Thr Leu Cys 
85 90 95 



Xaa Asp Leu Pro Pro Glu Thr Asn Met Ser lie Tyr Asp Asn Leu Arg 
100 105 110 



Ser Thr Val Thr Val Pro Ser Phe Ser Asn Gin Phe Asp Pro lie Lys 
115 120 125 



Phe Leu His Asp lie Glu lie Ala lie Xaa Thr Gly Ser Phe Ser Ala 
130 135 140 



Leu Thr Gin Ser Asn Met Asn Gin Gly Gly Thr Asp lie Xaa Pro Met 
145 150 . 155 160 



Leu lie Ser Thr Phe Phe Lys Val Ala Xaa Ser Leu Leu Pro Phe Pro 
165 170 175 



Leu Ser Ser Leu Gly Ala Leu Ala Ser Phe Tyr Val Thr Asp Ser Gin 
180 185 190 
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Thr Gly Ala Met Ala Asn Leu Trp Arg Gin Met Val Asp Tyr Val Glu 
195 200 205 



Lys Arg lie Asp Ser Lys lie Leu Asp Tyr His Asn Phe lie Met Gly 
210 215 220 



Ala Glu Leu Ala Ala Leu Asn Ala Ser Leu Lys Glu Tyr Ala Arg Val 
225 230 235 240 



Val Lys lie Phe Glu Asn Asp Met Asn Arg Xaa Ala Glu Pro Pro Ser 
245 250 255 



Thr Gly Val lie Thr Gin Phe Arg lie Leu Asn Asp Asn Phe lie Lys 
260 265 270 



Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn Gin Ser Asp Leu Gin Tyr 
275 280 285 



Pro Val Leu Thr Leu Pro Leu Arg Ala Gin Ala Cys Val Met His Leu 
290 295 . 300 



Met Leu Leu Lys Asp Ala Thr Thr Ser Val Trp Gly Gin Gin lie Asp 
305 310 315 320 



Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu Leu lie Arg Leu lie Lys 
325 330 335 



Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr Asn Gin Gly Leu Glu Leu 
340 345 350 



Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp Pro Glu Glu Tyr Leu Gin 
355 360 365 



Ala Gly Arg Pro Asp lie Ser Val Leu Arg Ser Asn Phe Lys Glu Val 
370 375 380 



Met Lys Trp Asn Xaa Val Ala Lys Tyr Lys Arg Gly Met Ala Met Ser 
385 390 395 400 



Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr Phe Gly Pro Asn Tyr Pro 
405 410 415 



Lys Gin Ala Leu Lys Val Val Gin Ser Arg Gin lie Phe Ala Pro Val 
420 425 430 
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lie Gly lie Pro Gly Gly lie Thr Ser Gin Asp Xaa Xaa Xaa Thr Phe 
435 .440 445 



Gly Ser Met Arg Phe Asp Val Lys Thr Tyr Asp Gin lie Asp Ala Leu 
450 455 460 



Arg Xaa Leu Met Glu Leu Tyr lie Gin Pro Leu Lys Ser Ala Tyr Phe 
465 470 475 480 



Xaa lie Tyr Glu Ser Asp Trp Lys Val Arg Ala Thr Tyr Val Asn Asp 
485 490 495 



Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly Xaa Ala Trp Xaa Met Trp 
500 505 510 



Ser Ser Asp Pro Ser Xaa lie Tyr Thr Ser Ala Leu Gly Ala Ala Gly 
515 520 525 



Tyr Ala Pro Asn Val Val Gly Val Arg Tyr Ser His Gly Gly Ser Tyr 
530 535 540 



Thr Lys Gly Met Ala Pro Xaa Asn Thr Asn Ala Tyr Ala Pro Phe Glu 
545 550 555 560 



Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser Val Ser Ala Tyr Gly Leu 
565 570 575 



Ser Lys Ala Pro Asp Xaa Ala Asp Ser Val Met Phe Gly Phe Arg Pro 
580 585 590 



Val Leu Leu Glu Asn Glu Ala Asn Gin Leu Leu Thr Asp Thr Ala Leu 
595 600 605 



Gin lie Pro Ala Glu lie Gly lie Thr Asp Val Val Pro Ala Phe Gly 
610 615 620 



Arg Thr Glu Glu Pro lie Asn Gly Gin Asp Ala lie Xaa lie Trp Glu 
625 630 635 640 



Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr Thr Val Asp Ser Pro Gin 
645 650 655 



Lys Gin Lys Tyr Lys lie lie Tyr Arg lie Ala Asn Asn Leu Ser Ala 
660 665 670 
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Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin Thr Phe Phe Thr Asp lie 
675 680 685 



Leu Asn Thr Ser Leu Asp Pro Asn Gly Val Arg Gly Asn Tyr Gly Ser 
690 695 700 



Tyr Thr Leu Val Glu Gly Pro lie lie Glu Phe Ser Gin Gly Thr Asn 
705 710 715 720 



lie Phe Lys Leu Xaa Ser Gin Lys Gly Glu Phe' Ala lie Asp Ser lie 
725 730 735 



lie Phe Ser Pro Val Xaa 
740 



<210> 15 

<211> 492 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

< 2 2 1 > MI SC_FEATURE 
<222> (1) . . (1) 

<223> Xaa= isoleucine or methionine 
<220> 

<221> MIS C_FEATURE 

<222> (139) . . (139) 

<223> lysine or arginine 

<220> 

<221> MIS COFEATURE 

<222> (194) . . (194) 

<223> Xaa= serine or histidine 

<220> 

<221> MIS COFEATURE 

<222> (195) . . (195) 

<223> Xaa= glycine or serine 

<220> 

<221> MIS C_FEATURE 

<222> (196) . . (196) 

<223> Xaa= glycine or proline 

<220> 

<221> MIS C_FE ATURE 

<222> (216) . . (216) 

<223> Xaa= glutamine or arginine 
<220> 

< 2 2 1 > MISC_FEATURE 
<222> (231) . . (231) 

<223> Xaa= tyrosine or tryptophan 
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<220> 

<221> MIS COFEATURE 

<222> (257) . . (257) 

<223> Xaa= alanine or leucine 

<220> 

<221> MI S C_FEATURE 

<222> (260) . . (260) 

<223> Xaa= glycine or histidine 

<220> 

<221> MISC_FEATURE 

<222> (268) . . (268) 

<223> Xaa= alanine or valine 

<220> 

<221> MIS C_FE ATURE 

<222> (301) . . (301) 

<223> Xaa= alanine or proline 

<220> 

<221> MI SC_FE ATURE 

<222> (332) . . (332) 

<223> Xaa=alanine or threonine 

<220> 

<221> MIS C_FEATURE 

<222> (387) . . (387) 

<223> Xaa= arginine or isoleucine 
<220> 

<221> MI SC_FE ATURE 

<222> (475) . . (475) 

<223> Xaa= glycine or arginine 

<220> 

<221> MI SC_FE ATURE 

<222> (492) . . (492) 

<223> Xaa= valine or serine. 

<400> 15 

Xaa Ala Glu Pro Pro Ser Thr Gly Val lie Thr Gin Phe Arg lie Leu 
15 10 15 



Asn Asp Asn Phe lie Lys Tyr lie Ala Lys Leu Gin Phe Ser Thr Asn 
20 25 30 



Gin Ser Asp Leu Gin Tyr Pro Val Leu Thr Leu Pro Leu Arg Ala Gin 
35 40 45 



Ala Cys Val Met His Leu Met Leu Leu Lys Asp Ala Thr Thr Ser Val 
50 55 60 



Trp Gly Gin Gin lie Asp Ser Gin Gin Leu Asn Gly Tyr Lys Ala Glu 
65 70 75 80 
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Leu lie Arg Leu lie Lys Val Tyr Thr Asn Asp Val Asn Thr Thr Tyr 
8 5 90 95 



Asn Gin Gly Leu Glu Leu Glu Lys Ala Lys Pro Leu Asn Tyr Ser Asp 
100 105 110 



Pro Glu Glu Tyr Leu Gin Ala Gly Arg Pro Asp lie Ser Val Leu Arg 
115 120 125 



Ser Asn Phe Lys Glu Val Met Lys Trp Asn Xaa Val Ala Lys Tyr Lys 
130 135 140 



Arg Gly Met Ala Met Ser Ala Leu Ser Leu Ala Ala Leu Phe Pro Thr 
145 150 155 160 



Phe Gly Pro Asn Tyr Pro Lys Gin Ala Leu Lys Val Val Gin Ser Arg 
165 170 175 



Gin lie Phe Ala Pro Val lie Gly lie Pro Gly Gly lie Thr Ser Gin 
180 185 190 



Asp Xaa Xaa Xaa Thr Phe Gly Ser Met Arg Phe Asp Val Lys Thr Tyr 
195 200 205 



Asp Gin lie Asp Ala Leu Arg Xaa Leu Met Glu Leu Tyr lie Gin Pro 
210 215 220 



Leu Lys Ser Ala Tyr Phe Xaa lie Tyr Glu Ser Asp Trp Lys Val Arg 
225 230 235 240 



Ala Thr Tyr Val Asn Asp Tyr lie Gly Lys Arg Gly Ser Asn Thr Gly 
245 250 255 



Xaa Ala Trp Xaa Met Trp Ser Ser Asp Pro Ser Xaa lie Tyr Thr Ser 
260 265 270 



Ala Leu Gly Ala Ala Gly Tyr Ala Pro Asn Val Val Gly Val Arg Tyr 
275 280 285 



Ser His Gly Gly Ser Tyr Thr Lys Gly Met Ala Pro Xaa Asn Thr Asn 
290 295 300 



Ala Tyr Ala Pro Phe Glu Phe Lys Tyr Pro Gly Tyr Lys Leu His Ser 
305 310 315 320 
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Val Ser Ala Tyr Gly Leu Ser Lys Ala Pro Asp Xaa Ala Asp Ser Val 
325 330 335 



Met Phe Gly Phe Arg Pro Val Leu Leu Glu Asn Glu Ala Asn Gin Leu 
340 345 350 



Leu Thr Asp Thr Ala Leu Gin lie Pro Ala Glu lie Gly lie Thr Asp 
355 360 365 



Val Val Pro Ala Phe Gly Arg Thr Glu Glu Pro lie Asn Gly Gin Asp 
370 375 380 



Ala lie Xaa lie Trp Glu Ser Phe Thr Ser Gly Phe Gly Phe Thr Tyr 
385 390 395 400 



Thr Val Asp Ser Pro Gin Lys Gin Lys Tyr Lys lie lie Tyr Arg lie 
405 410 415 



Ala Asn Asn Leu Ser Ala Ser Thr Val Ser Leu Thr Tyr Asn Asn Gin 
420 425 430 



Thr Phe Phe Thr Asp lie Leu Asn Thr Ser Leu Asp Pro Asn Gly Val 
435 440 445 



Arg Gly Asn Tyr Gly Ser Tyr Thr Leu Val Glu Gly Pro lie lie Glu 
450 455 460 



Phe Ser Gin Gly Thr Asn lie Phe Lys Leu Xaa Ser Gin Lys Gly Glu 
465 470 475 480 



Phe Ala lie Asp Ser lie lie Phe Ser Pro Val Xaa 
485 490 



<210> 16 
<211> 3313 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 16 

aagagaatat tcctgtagat attatattta aatatagtct cactcctctt gcttatcata 60 

ccgttgatac caatcatgta aaactcaaac atattggatt agtccctttt tcttcttccg 120 

atcctaatct atacagcata caaggtgaat ttcaattttt ttatgaataa acaatactta 18 0 

tgaaaaaact atttataagt atattaaagg acaacaaagt gagcataatg atggttttga 24 0 

tgggaaagaa taataggctt tagtcaatag tggttcagtt aattattgat atattttgat 3 00 

atttataata caaacatttc tcaaaaattc tccttgctta tgtccattta tacccaaaaa 360 
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agcgaggaca 


atgtatatat 


ttctctatct 


atcatagagt 


aaatatagac 


tgtatacatt 


42 0 


tttagtctta 


tctttgagtt 


4—4— 4_ 4— 4_ _ 4- 4_ 

tttatatatt 


ttaaagtttg 


4-4-4- jm— —i 4- 4- 

tttgataaat 


tttcaggaaa 


4 8 0 


aaaagatctc 


aacgactttt 


gtatgtcggt 


4- 4— 4_ 4_ _ _ 4- _ 4_ 

tgtttactat 


gtgaaaggtg 


— > — , 4— _ 4— +— — _ 4— 

gagatactgt: 


54 0 


ggacccattt 


tctaattatt 


ctgaacaaaa 


atacccagat 


tcaaataata 


accaagaact 


6 00 


aattacagaa 


tcctcttcat 


4. 4_ 4_ « a— 4_ _ — — ■ — 

tttattcgga 


tactactaat 


gaaaatatga 


aaacttacca 


66 0 


tccaattgaa 


caagatattc 


tcaaatttgc 


aaatcaagaa 


4-4—4- — - — - — 4— _ 

tttcccgata 


— » 4W *- _ 1_ 4_ — 4_ — _ 

attattatca 


72 0 


acattccgat 


gtttctaatt 


catatcaaaa 


tatgaaaaca 


gaaatcgtaa 


- 4_ — _ _ _ 4_ J_ 4w 

atacagattt 


78 0 


accctataat 


acaaataata 


taaatagtat 


gcgaaatact 


ctatgcagag 


at t tacct cc 


84 0 


cgagactaac 


atgagcattt 


atgataattt 


acgatctact 


4- 4— ~~ 4— „i- 4- ^— 

gttactgttc 


m 4— 4.— — 4.4.4.4.— 

cttcattttc 


900 


taatcaattt 


gatcctataa 


aatttcttca 


cgatattgaa 


attgctatag 


aaactggatc 


960 


attttctgca 


ttaacgcaat 


ctaacatgaa 


tcaaggtggt 


— 4- 1 . t t . 

actgatattg 


4— — . — 4— 4_ 4_ 

ctccaatgtt 


102 0 


aatctctaca 


ttttttaaag 


ttgcaggtag 


tttacttcca 


4-4—4— . _ 4— _4_ _ 4— 

tttcctctat 


catcattagg 


108 0 


tgctttggct 


4— 4— 4— 4— 4— _ 4— — — 

tccttttatg 


ttacagattc 


acaaacaggc 


gctatggcaa 


- 4. i. 4. - 4. _ _ 

atttatggag 


114 0 


acaaatggta 


gattatgttg 


aaaaaagaat 


4— — — i. i> « 4— M M M 

tgattctaaa 


atattagatt 


a 4— a 4— a « 4— i 4_ 

atcataattt 


12 00 


tattatggga 


gcagaactcg 


cagcattaaa 


tgcaagttta 


aaagaatacg 


cacgagtagt 


126 0 


taaaattttt 


gaaaatgata 


tgaacagaat 


agctgaacca 


ccttcaactg 


gagttatcac 


1320 


tcaattcaga 


attcttaatg 


— ^ 4— m 4— 4*- 4— — _ 4— 

ataatttcat 


4— nAA 4— A 4_~-.4— 4— 

taaatatatt 


gcaaaattac 


aattctcaac 


13 80 


aaatcaatca 


gatttacaat 


atcctgtcct 


aactttacca 


ttacgtgcac 


aagcatgtgt 


144 0 


aatgcattta 


atgttattaa 


aagatgcaac 


gacttctgtg 


tggggacaac 


aaatagactc 


15 00 


gcaacaatta 


aatgggtata 


aagcagaatt 


aatacgttta 


ataaaagtat 


atactaatga 


1560 


tgtaaacaca 


acgtataatc 


aagggctaga 


gctagaaaaa 


gctaaaccac 


taaattattc 


1620 


tgatcctgaa 


gaatatttac 


aagcaggacg 


tccagatata 


tctgtattac 


gcagtaactt 


1680 


taaagaggtt 


atgaagtgga 


ataaagtagc 


gaaatataaa 


cgtggaatgg 


ctatgagtgc 


1740 


tttatcatta 


gctgcattat 


ttccaacttt 


cggaccaaat 


tatccaaaac 


aagcattaaa 


1800 


agttgtgcaa 


tctagacaaa 


tttttgcacc 


tgtaattgga 


ataccaggcg 


gtataacaag 


1860 


tcaagatagt 


ggtcccactt 


4— 4— ■ ■ — 4w ju 4_ — . ^ 

ttggtagtat 


gagatttgat 


gtaaaaactt 


atgatcaaat 


192 0 


tgatgcgtta 


cgacaactaa 


tggaattata 


tattcaacct 


ttaaaatctg 


cttacttttg 


1980 


gatatatgaa 


tcggattgga 


aagttcgtgc 


aacttatgtc 


aatgattata 


ttggtaaaag 


2040 


agggtcaaat 


acaggtgctg 


cttggcacat 


gtggtcaagt 


gatccttcag 


ccatatacac 


2100 


ttctgcacta 


ggagcagcag 


gatacgctcc 


taacgttgtt 


ggtgtaagat 


attcacatgg 


2160 
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gggtagttac 


acaaaaggta 


tggcacccgc 


aaatactaat 


gcgtatgctc 


catttgaatt 


2220 


taaatatcct 


ggttataaac 


tacacagtgt 


tagtgcttat 


ggattaagta 


aagcacctga 


2280 


tgcagctgat 


tctgttatgt 


ttggatttag 


acctgtattg 


ttagaaaatg 


aagcaaatca 


2340 


attattaaca 


gatacagcat 


tgcaaattcc 


agcagaaata 


ggaataacag 


atgtcgtacc 


2400 


tgcatttggt 


agaacagaag 


aacctattaa 


tggtcaagat 


gcaataagaa 


tatgggaaag 


2460 


ttttacaagt 


ggatttggct 


ttacttatac 


tgttgattct 


ccacaaaaac 


aaaaatataa 


2520 


aatcatttat 


agaattgcaa 


ataacttaag 


cgcttctaca 


gtttctttaa 


cctataataa 


2580 


tcaaacattt 


ttcactgata 


ttttaaatac 


ttcattagat 


ccaaatggag 


taagaggaaa 


2640 


ttatggttct 


tatacacttg 


tagaaggtcc 


tattattgaa 


ttttctcaag 


gaactaatat 


2700 


ctttaaacta 


ggatcacaaa 


aaggagaatt 


cgctatagat 


tccattattt 


ttagtcctgt 


2760 


tgtttaatag 


tgtagtacca 


ttagacccag 


acccatggtt 


tccagtccag 


aatattcccc 


2820 


agatttcata 


gtatgcttcg 


atcccgcatg 


ttttatgtac 


aaacacatcc 


tttttagata 


2880 


gcattccaat 


tatagggatg 


ctcttttttt 


gatttctggc 


ctatccttct 


catttcatag 


2940 


atttttaatt 


agtacccttt 


acaaaaagta 


aacccaccat 


cttcgaacaa 


atctttgatt 


3000 


tctattttta 


agaataatca 


atctgttgaa 


caatttataa 


ttcttttgaa 


gagaatttca 


3060 


ttttatttgt 


tcgcttaagt 


tgataggcat 


gtggttctac 


ccctaataag 


tgtcacagaa 


3120 


cactaattct 


aagacattta 


tcgtaaaaaa 


atagtaaatt 


catacaatac 


agttaaactt 


3180 


tcctcagtag 


ctcacgtttt 


tcgatttcgg 


gtgtttttac 


tcatttcccc 


ctttgttttt 


3240 


aggagagagt 


gctggctggg 


ggtttggggg 


ctagccccca 


agaacttaac 


gtaactgaat 


3300 


atggaataag 


ctt 
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<210> 17 

<211> 2172 

<212> DNA 

<213> Bacillus thuringiensis 

<400> 17 



gtggacccgt 


tttctaatta 


ttctgaacaa 


aaatacccag 


attcaaataa 


taaccaagaa 


60 


ctaattacaa 


aatcctcttc 


attttattcg 


gatactacta 


atgaaaatgc 


aaaaaattac 


120 


cacccaattg 


aacaagatat 


tctcaaattt 


acaaatcaag 


aattttccga 


taatcattat 


180 


caacattccg 


atgtttcaaa 


tgatat'aaat 


agtatgcgaa 


atactctatg 


caaagattta 


240 


cctcctgaga 


ctaacatgag 


catttatgat 


aatttacgat 


ctactgttac 


tgttccttca 


300 


ttttctaatc 


aatttgatcc 


tataaaattt 


cttcacgata 


ttgaaattgc 


tatacaaact 


360 


ggatcatttt 


ctgcattaac 


gcaatctaac 


atgaatcaag 


gtggtactga 


tattaatcca 


420 
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atgttaatct 


ctacattttt 


taaagttgca 


agtagtttac 


ttccatttcc 


tctatcatca 


480 


ttaggtgctt 


tagcttcctt 


ttatgttaca 


gattcacaaa 


caggcgctat 


ggcaaattta 


540 


tggagacaaa 


tggtagatta 


tgttgaaaaa 


agaattgatt 


ctaaaatatt 


agattatcat 


600 


aattttatta 


tgggagcaga 


actcgcagca 


ttaaatgcaa 


gtttaaaaga 


atacgcacga 


660 


gtagttaaaa 


tttttgaaaa 


tgatatgaac 


agaatggctg 


aaccaccttc 


aactggagtt 


720 


atcactcaat 


tcagaattct 


taatgataat 


ttcattaaat 


acattgcaaa 


attacaattc 


780 


tcaacaaatc 


aatcagattt 


acaatatcct 


gtcctaactt 


taccattacg 


tgcacaagca 


840 


tgtgtaatgc 


atttaatgtt 


attaaaagat 


gcaacgactt 


ctgtgtgggg 


acaacaaata 


900 


gactcgcaac 


aattaaatgg 


gtataaagca 


gaattaatac 


gtttaataaa 


agtatatact 


960 


aatgatgtaa 


acacaacgta 


taatcaaggg 


ctagagctag 


aaaaagctaa 


accactaaat 


1020 


tattctgatc 


ctgaagaata 


tttacaagca 


gggcgtccag 


atatatctgt 


attacgcagt 


1080 


aactttaaag 


aggttatgaa 


gtggaataga 


gtagcgaaat 


ataaacgtgg 


aatggctatg 


1140 


agtgctttat 


cattagctgc 


attatttcca 


actttcggac 


caaattatcc 


aaaacaagca 


1200 


ttaaaagttg 


tgcaatctag 


acaaattttt 


gcacctgtaa 


ttggaatacc 


aggcggtata 


1260 


acaagtcaag 


atcattctgg 


cacttttggt 


agtatgagat 


ttgatgtaaa 


aacttatgat 


1320 


caaattgatg 


cgttacgacg 


actaatggaa 


ttatatattc 


aacctttaaa 


atctgcctac 


1380 


ttctatatat 


atgaatcgga 


ttggaaagtt 


cgtgcaactt 


atgtcaatga 


ctatattggt 


1440 


aaaagagggt 


ctaatacagg 


tcttgcctgg 


ggaatgtggt 


caagtgatcc 


ttcagtcata 


1500 


tacacttctg 


cactaggagc 


agcaggatac 


gctcctaacg 


ttgttggtgt 


aagatattca 


1560 


catgggggta 


gttacacaaa 


aggtatggca 


cccccaaata 


ctaatgcgta 


tgctccattt 


1620 


gaatttaaat 


atcctggtta 


taaactacac 


agtgttagtg 


cttatggatt 


aagtaaagca 


1680 


cctgatacag 


ctgattctgt 


tatgtttgga 


tttagacctg 


tattgttaga 


aaatgaagca 


1740 


aatcaattat 


taacagatac 


agcattgcaa 


attccagcag 


aaataggaat 


aacagatgtc 


1800 


gtacctgcat 


ttggtagaac 


agaagaacct 


attaatggtc 


aagatgcaat 


aataatatgg 


1860 


gaaagtttta 


caagtggatt 


tggctttact 


tatactgttg 


attctccaca 


aaaacaaaaa 


1920 


tataaaatca 


tttatagaat 


tgcaaataac 


ttaagcgctt 


ctacagtttc 


tttaacctat 


1980 


aataatcaaa 


catttttcac 


tgatatttta 


aatacttcat 


tagatccaaa 


tggagtaaga 


2040 


ggaaattatg 


gttcttatac 


acttgtagaa 


ggtcctatta 


ttgaattttc 


tcaaggaact 


2100 


aatatcttta 


aactaagatc 


acaaaaagga 


gaattcgcta 


tagattccat 


tatttttagt 


2160 


cctgtttcat 


aa 
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<210> 18 

<211> 723 

<212> PRT 

<213> Bacillus thuringiensis 

<400> 18 

Met Asp Pro Phe Ser Asn Tyr Ser Glu Gin Lys Tyr Pro Asp Ser Asn 
1 5 10 15 



Asn Asn Gin Glu Leu lie Thr Lys Ser Ser Ser Phe Tyr Ser Asp Thr 
20 25 30 



Thr Asn Glu Asn Ala Lys Asn Tyr His Pro lie Glu Gin Asp lie Leu 
35 40 45 



Lys Phe Thr Asn Gin Glu Phe Ser Asp Asn His Tyr Gin His Ser Asp 
50 55 60 



Val Ser Asn Asp lie Asn Ser Met Arg Asn Thr Leu Cys Lys Asp Leu 
65 70 75 80 



Pro Pro Glu Thr Asn Met Ser lie Tyr Asp Asn Leu Arg Ser Thr Val 
85 90 95 



Thr Val Pro Ser Phe Ser Asn .Gin Phe Asp Pro lie Lys Phe Leu His 
100 105 110 



Asp lie Glu lie Ala lie Gin Thr Gly Ser Phe Ser Ala Leu Thr Gin 
115 120 125 



Ser Asn Met Asn Gin Gly Gly Thr Asp lie Asn Pro Met Leu lie Ser 
130 135 140 



Thr Phe Phe Lys Val Ala Ser Ser Leu Leu Pro Phe Pro Leu Ser Ser 
145 150 155 160 



Leu Gly Ala Leu Ala Ser Phe Tyr Val Thr Asp Ser Gin Thr Gly Ala 
165 170 175 



Met Ala Asn Leu Trp Arg Gin Met Val Asp Tyr Val Glu Lys Arg lie 
180 185 190 



Asp Ser Lys lie Leu Asp Tyr His Asn Phe lie Met Gly Ala Glu Leu 
195 200 205 



Ala Ala Leu Asn Ala Ser Leu Lys Glu Tyr Ala Arg Val Val Lys lie 
210 215 - 220 
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Phe Glu Asn Asp Met Asn Arg Met Ala Glu Pro Pro Ser Thr Gly Val 
225 230 235 240 



lie Thr Gin Phe Arg lie Leu Asn Asp Asn Phe lie Lys Tyr lie Ala 
245 250 255 



Lys Leu Gin Phe Ser Thr Asn Gin Ser Asp Leu Gin Tyr Pro Val Leu 
260 265 270 



Thr Leu Pro Leu Arg Ala Gin Ala Cys Val Met His Leu Met Leu Leu 
275 280 285 



Lys Asp Ala Thr Thr Ser Val Trp Gly Gin Gin lie Asp Ser Gin Gin 
290 295 300 



Leu Asn Gly Tyr Lys Ala Glu Leu lie Arg Leu lie Lys Val Tyr Thr 
305 310 315 320 



Asn Asp Val Asn Thr Thr Tyr Asn Gin Gly Leu Glu Leu Glu Lys Ala 
325 330 335 



Lys Pro Leu Asn Tyr Ser Asp Pro Glu Glu Tyr Leu Gin Ala Gly Arg 
340 345 350 



Pro Asp lie Ser Val Leu Arg Ser Asn Phe Lys Glu Val Met Lys Trp 
355 360 365 



Asn Arg Val Ala Lys Tyr Lys Arg Gly Met Ala Met Ser Ala Leu Ser 
370 375 380 



Leu Ala Ala Leu Phe Pro Thr Phe Gly Pro Asn Tyr Pro Lys Gin Ala 
385 390 395 400 



Leu Lys Val Val Gin Ser Arg Gin lie Phe Ala Pro Val lie Gly lie 
405 410 415 



Pro Gly Gly lie Thr Ser Gin Asp His Ser Gly Thr Phe Gly Ser Met 
420 425 430 



Arg Phe Asp Val Lys Thr Tyr Asp Gin lie Asp Ala Leu Arg Arg Leu 
435 440 445 



Met Glu Leu Tyr lie Gin Pro Leu Lys Ser Ala Tyr Phe Tyr lie Tyr 
450 455 460 
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Glu Ser Asp Trp Lys Val Arg Ala Thr Tyr Val Asn Asp Tyr lie Gly 
465 470 475 480 



Lys Arg Gly Ser Asn Thr Gly Leu Ala Trp Gly Met Trp Ser Ser Asp 
485 490 495 



Pro Ser Val lie Tyr Thr Ser Ala Leu Gly Ala Ala Gly Tyr Ala Pro 
500 505 510 



Asn Val Val Gly Val Arg Tyr Ser His Gly Gly Ser Tyr Thr Lys Gly 
515 520 525 



Met Ala Pro Pro Asn Thr Asn Ala Tyr Ala Pro Phe Glu Phe Lys Tyr 
530 535 540 



Pro Gly Tyr Lys Leu His Ser Val Ser Ala Tyr Gly Leu Ser Lys Ala 
545 550 555 560 



Pro Asp Thr Ala Asp Ser Val Met Phe Gly Phe Arg Pro Val Leu Leu 
565 570 575 



Glu Asn Glu Ala Asn Gin Leu Leu Thr Asp Thr Ala Leu Gin lie Pro 
580 585 590 



Ala Glu lie Gly lie Thr Asp Val Val Pro Ala Phe Gly Arg Thr Glu 
595 600 605 



Glu Pro lie Asn Gly Gin Asp Ala lie lie lie Trp Glu Ser Phe Thr 
610 615 620 



Ser Gly Phe Gly Phe Thr Tyr Thr Val Asp Ser Pro Gin Lys Gin Lys 
625 630 635 640 



Tyr Lys lie lie Tyr Arg lie Ala Asn Asn Leu Ser Ala Ser Thr Val 
645 650 655 



Ser Leu Thr Tyr Asn Asn Gin Thr Phe Phe Thr Asp lie Leu Asn Thr 
660 665 670 



Ser Leu Asp Pro Asn Gly Val Arg Gly Asn Tyr Gly Ser Tyr Thr Leu 
675 680 685 



Val Glu Gly Pro lie lie Glu Phe Ser Gin Gly Thr Asn lie Phe Lys 
690 695 • 700 
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Leu Arg Ser Gin Lys Gly Glu Phe Ala lie Asp Ser lie lie Phe Ser 
705 710 715 720 



Pro Val Ser 
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any of the nucleotide sequences in (a), (b), (c), (d), (e), (f), (g), (h), (i) (j), (k), (I), 
(m) and (n); and 

(p) a nucleotide sequence which hybridizes under high 

stringency conditions to any of the nucleotide sequences in (a), (b), (c), (d), (e), 
(f), (g), (h), (i) (j). (k), (I), (m), (n) and (o). 

3. An isolated polypeptide comprising a sequence selected from 
the group consisting of: 

(a) an amino acid as set forth in SEQ ID NO: 2; 

(b) an amino acid sequence in SEQ ID NO: 8; 

(c) an amino acid sequence of a crystal protein contained 
in the bacillus thuringiensis strain in the deposit at the International Depository 
Authority of Health Canada in Winnipeg under accession number IDAC010201- 
5; 

(d) a crystal protein comprising the amino acid sequence in 
SEQ ID NO: 10; 

(e) a crystal protein having at least 94% identity with the 
complete amino acid sequence in SEQ ID NO: 2, with the proviso that said 
crystal protein is not constituted of SEQ ID NO: 18 ; 

(f) a crystal protein having at least 97% identity with the 
complete amino acid sequence in SEQ ID NO: 8, with the proviso that said 
crystal protein is not constituted of the amino acid sequence at positions 232 to 
723 of SEQ ID NO: 18; 

(g) a crystal protein cytotoxic against at least one human 
cancer cell and encoded by a nucleotide sequence having at least 98% identity 
with the complete sequence in SEQ ID NO: 9, with the proviso that said 
nucleotide sequence does encode the amino acid sequence at positions 232 to 
723 of SEQ ID NO: 18. 



